Abstract. By means of contraction principle in a Banach space E with a scale of norms I 110 (a > 0) existence, uniqueness and stability of solutions are proved for a general class of operator equations u + Gou + Gju = g including multilinear ones where C O3 G 1 E (E -E) are some operators. , global existence and stability theorems for some types of abstract one-dimensional nonlinear convolution equations are proved using norms with exponential weights. This method has been applied also to multidimensional nonlinear Volterra equations of convolution type in Lebesgue spaces L with mixed norm [5] .
Introduction
Recently, by Bukhgeim 21 and the authors [6] , global existence and stability theorems for some types of abstract one-dimensional nonlinear convolution equations are proved using norms with exponential weights. This method has been applied also to multidimensional nonlinear Volterra equations of convolution type in Lebesgue spaces L with mixed norm [5] .
In the present paper this approach is extended to a general class of nonlinear operator equations in a Banach space with a scale of norms. In particular, this class of operator equations includes some types of equations with multilinear operators. As a special case of such multilinear operators a class of operators of generalized convolution type in classical spaces C and L o. is dealt with.
Main theorem
We study the operator equation u+Gou+G i u=g (1.1) in a Banach space E, which is endowed with a scale of norms . 110 (a > 0) satisfying the condition Here, as usual, R+ denotes the positive real semi-axis.
Let us first draw some simple conclusions from the conditions (A2), (A4) and (A5). Due to the monotonicity of M0 in a and the last condition of (A4), for every pair p> 0 and e > 0 we can define . (1.3) aoE C(R -R).
. (1.4) Let us further denote 2+Q(f) (1.5) Evidently, by (1.5) and the last condition of (A5) we have the inequalities
Thus, due to the last condition of (AS) and the monotonicity of M1 in P1, p 2 and a, respectively, we can define
sup {r e (O,pol: mj(f,p1,p2)
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Then the first two conditions of (A5) imply if a >-a2(f, p) and due to the continuity of G 1 (see (A3)) and q we have
(1.9)
Now we can formulate our main result. 
Proof. Let us define the balls
Step i. At first we show that the auxiliary equation (1.10) has a solution in the ball BR,,,(g), where R = 2 Il G o g 1Io and a is chosen large enough. By assumption (Al) and (1.2) for the operator A0 f = g -G0 f we derive the estimates Step 2. 
On
if a a1 (f). Combining (1.11), (1.12) with (1.14), (1.15) and also taking (1.8) into account, we obtain ll Au -111
and Step 3. Let us prove the uniqueness of the solution of equation (1.1) in E. Suppose that u 1 E E and u 2 E E are two arbitrary solutions of equation (1.
1). Then
Now it follows from (1.2) and the assumptions (A4), (A2) that hI u -1 ha 5 r i (f) if a is greater than some number a4 which depends on U 1, U 2 and f . Thus, u, E B,(f)(f) if a 2 a4 . Taking a max{a4 ,a3 (f,r i (f))}, the solutions u 1 and u 2 belong to a ball where the uniqueness of the solution has already been shown. Thus, u 1 = U2.
Step 4. Now we derive a stability estimate for the solution of the auxiliary equation (1.10), which is uniquely determined as we have just shown. Suppose that fi and 12 are the solutions of (1.10) with g replaced by g' and g, respectively. Then by assumption (Al)
(1.17) Step 5. Finally, let us derive the estimates (Si) and (S2). Suppose that u 1 and U2 are the solutions of equation (1.1) with g replaced by g and 92, respectively. Then, by the assumptions (Al) and (A3),
(1.20)
where as above f, is the solution of equation (1.10) for g = gi . We estimate the quantities 11 u 1110, II U 2I1a and 1l t2 I -fl I l a, ll u 2 -fiila in (1.20).
It follows from
Step 2 that 
Equation with multilinear operator
As a particular case of equation (1. 
where the coefficients A t,, and Mi ', satisfy the following conditions:
.,(a) = 0. ( g 1 ,g) for u, f e E and a > 0 where due to assumption (B5) the function M&,., is continuous and increasing in each of its arguments. Let us replace the arguments II u i I la, IIu2I1a and hula of 79k,3 by their majorants hl u i -1110 + hub, 11 u 2 -1110 + Ill ho and Ilfilo, respectively, and take a sum over k, j to get an estimate for the operator G 1 defined by (2.3). We obtain
for u1, I E E and a 2 0 where due to the mentioned properties of Mk, the continuity of G' and assumption (134) the coefficients M 1 and A satisfy the conditions
and
Hence there follow the assumptions (A3) and (A5) with Q(f) 0 and an arbitrary pa. The Theorem is proved I
Equations with generalized convolution operators
As an example for a multilinear operator we deal with the following integral operator of generalized convolution type: 
.,y)ED=H(o,xj) (0<X<).
We consider the operator K in the spaces E = C() and E = L(D) (for more general spaces L cp. are in R n where we suppose the componentwise inequalities (3.3) and k and I32O (3.4) so that O<x-f32y<Xif0<y<x<X,Xrr(Xi,...,X).
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The operator K is defined on F fl E, E1 = L, (D) (1 p, Examples of operators G fulfilling the Lipschitz conditions (B3) with (B5) in the weighted norms (3.6) are also given by powers of functions with deviating argument, for instance. So let us consider in the space
where h E C() is a continuous n-dimensional vector function satisfying 0 h(x)
We have
p-i
II u i -12 2110 E JIU111 j a 11 u 2 II , We finally remark that further examples related to the examples in [6] are possible, also for systems of differential and integral equations and for operators G' j with functional dependence on u.
